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DETAILED ACTION 

This office action is in response to the amendment filed on March 4, 2003. Claims 1-19, 
27, and 28 are pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 15-16, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Pat. No. 5,904,575 ("Ishida"). 

Ishida teaches a method of selectively incorporating nitrogen to affect differential oxide 
growth within a programming junction of an EEPROM device. Ishida replaces the conventional 
multi-mask oxidation programming junctions (PR J) 1 10b for EEPROM with a single oxidation 
step that forms two oxide thickness 174, 130b and 172, 103c (Figs. 1-3; Figs. 9 and 15). 

Claim 1 reads on Ishida as follows: providing a semiconductor substrate 102; introducing 
n-type impurities to form a programming junction 110b (Fig. 2); introducing nitrogen into a 
portion of the programming junction 110b (compare Figs. 9 and 15 with Figs. 1-3; the inhibited 
region 174 of Fig. 15 corresponds to region 130b of Fig. 1, which is where a masking step was 
required in conventional EEPROM processes as shown in Fig. 3); after introducing nitrogen into 
region 170, the substrate is annealed to form a thin oxide 174 and a thick oxide 172 in a single 
oxidation step (Fig. 9); and forming a capacitor (110a, 130b, 106a; Fig. 1). The essential 
elements of a mos capacitor are a diffusion region serving as a lower electrode, a capacitor 
dielectric on the substrate, and an upper electrode on the capacitor dielectric. These essential 
elements are shown in Fig. 1 whereas region 110a is a diffusion region serving as a lower 
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electrode; the tunnel oxide 130b (which has inhibited growth due to nitride implantation) is a 
dielectric; and the floating gate 106a is an upper electrode. 

Claim 2. The programming junction of an EEPROM is a low capacitor electrode while 
the floating gate forms the upper electrode with a tunneling oxide in between. It is the tunneling 
oxide that Ishida is concerned with. 

Claims 3 and 19. Ishida uses GILD to introduce nitrogen in the preferred embodiment 
but clearly teaches that implantation could be used to place nitrogen selectively within the 
junction. Ishida, col. 6, II. 12-27. Claim 19, the top capacitor plate or floating gate 106b of the 
EEPROM of Fig. 1 must be a conductor otherwise it will not work. 

Claim 15. The region under thick oxide 172 has no nitrogen, while the region under thin 
oxide 174 has nitrogen. 

Claim 16. The substrate 102 is silicon and its oxide 172, 174 is silicon oxide. 

Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1-3, 15-16, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,904,575 ("Ishida") in view of U.S. Pat. No. 6.255,169 ("Li 
'169"). 

Ishida teaches a method of selectively incorporating nitrogen to affect differential oxide 
growth within a programming junction of an EEPROM device. Ishida replaces the conventional 
multi-mask oxidation programming junctions (PRJ) 110b for EEPROM with a single oxidation 
step that forms two oxide thickness 174, 130b and 172, 103c (Figs. 1-3; Figs. 9 and 15). 
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Claim 1 corresponds to Ishida as follows: providing a semiconductor substrate 102; 
introducing n-type impurities to form a programming junction 110b (Fig. 2); introducing nitrogen 
into a portion of the programming junction 110b (compare Figs. 9 and 15 with Figs. 1-3; the 
inhibited region 174 of Fig. 15 corresponds to region 130b of Fig. 1, which is where a masking 
step was required in conventional EEPROM processes as shown in Fig. 3); after introducing 
nitrogen into region 170, the substrate is annealed to form a thin oxide 174 and a thick oxide 
172 in a single oxidation step (Fig. 9). Ishida forms tunnel oxide regions in an EEPROM, 
however, assuming that capacitors are not inherently formed by Ishida, claim 1 differs by 
requiring a capacitor and top capacitor plate. 

Li '169 teaches a process for fabricating an EEPROM device that includes nitrogen 
implantation under the tunnel oxide region. More importantly, Li '169 teaches that stress- 
induced-leakage current can be measured by forming the tunnel oxide structure into a MOS 
capacitor (col. 6, II. 23-54). 

Li '169 and Ishida are closely related as methods of forming tunnel oxide regions of 
EEPROM devices. 

It would have been obvious to one of ordinary skill in the art to at the time of the 
invention to form the tunnel oxide structures of Ishida into MOS capacitors. One of ordinary skill 
would have been motivated to form MOS capacitors from the tunnel oxide structures of Ishida in 
order to test the stress induced leakage current of the tunnel oxide layers as taught by Li "169. 

Claim 2. The programming junction of an EEPROM is a low capacitor electrode while 
the floating gate forms the upper electrode with a tunneling oxide in between. It is the tunneling 
oxide that Ishida is concerned with. 

Claims 3 and 19. Ishida uses GILD to introduce nitrogen in the preferred embodiment 
but clearly teaches that implantation could be used to place nitrogen selectively within the 
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junction. Ishida, col. 6, II. 12-27. Claim 19, the top capacitor plate or floating gate 106b of the 
EEPROM of Fig. 1 must be a conductor otherwise it will not work. 

Claim 15. The region under thick oxide 172 has no nitrogen, while the region under thin 
oxide 174 has nitrogen. 

Claim 16. The substrate 102 is silicon and its oxide 172, 174 is silicon oxide. 

Claims 5, 7, 9, 13, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishida and Li '169 as applied to claims 1-3, 15-16, and 19 above, further 
in view of U.S. Pat. No. 5,854,114 ("Li"). 

Ishida teaches a method of selectively incorporating nitrogen to affect differential oxide 
growth within a programming junction of an EEPROM device as discussed above. Ishida does 
not teach the claimed implant dose corresponding to the PRJ implant. 

Li teaches a EEPROM cell similar to the EEPROM cell of Ishida's Figs. 1-3. Li teaches 
the EEPROM cell in more detail. Claims 7 and 13. Li teaches a PRJ implant of phosphorous 
with a dose of about 1x10 14 to 1x1 0 16 ions/cm 2 and an energy of 50-100 KeV. (Li, paragraph 
bridging cols. 4-5.) 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to use a dose of about 1x1 0 14 to 1x10 16 ions/cm 2 and an energy of 50-100 KeV to form the PRJ 
region of Ishida because these values are known for producing PRJ regions as taught by Li. 

Claims 9 and 18 are met by the tunneling oxides grown simultaneously with the thin 
tunneling oxide 154 in (relatively) undoped portions of the substrate (Figs. 3l-3m). 

Claims 5, 6, 12, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishida and Li '169 as applied to claims 1-3, 15-16, and 19 above, further in view of 
U.S. Pat. No. 5,750,428 ("Chang"). 
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Ishida teaches a method of selectively incorporating nitrogen to affect differential oxide 
growth within a programming junction of an EEPROM device as discussed above. Ishida 
teaches that the thin oxide is approximately 80-100 Angstroms while the thick oxide is 
approximately 140-180 angstroms. Ishida, col. 8, II. 42-55. These ranges overlap the range 
wherein the thin oxide is less than 50% the thickness of the thick oxide. This substantial overlap 
between the claims and the prior art renders the claims prima facie obvious, particularly since 
there are no unexpected results for the oxide thickness. Additionally, with respect to claims 5, 
6, 17, Chang teaches a non-volatile gate with a differentially grown oxide layer wherein the 

tunnel oxide is 50-100 angstroms and the gate oxide is 150-350 angstroms. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to form a tunnel oxide having a thickness of less than 55 angstroms and a gate oxide of 150 

angstroms in the process of Ishida because these thickness were well known for EEPROM 

tunneling and gate oxides as taught by Chang. 

Claim 12 requires oxidizing with a temperature range of 750°C-950°C (Ishida teaches 

900°C, col. 8, II. 42-48) for a time ranging from 5 to 15 minutes (Ishida does not disclose the 

time). Since these parameters together determine an oxide thickness that is met by Ishida the 

temperature is obvious in view of Ishida. 7 

Claims 4, 8, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Ishida and Li "169 as applied to claims 1-3, 15-16, and 19 above, further in view of U.S. 

Pat. No. 5,942,780 ("Barsan"). 

Ishida teaches a method of selectively incorporating nitrogen to affect differential oxide 
growth within a programming junction of an EEPROM device as discussed above. Ishida 
teaches that nitrogen implantation was known but does not disclose a mask for use with 
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nitrogen implantation and does not teach the claimed implantation parameters for the nitrogen 
implant. 

Claims 4 and 8. Barsan teaches a nitrogen implant dose of 15x10 14 /cm 2 at a range of 
29-32 KeV effective to suppress oxide growth. (Barsan, paragraph bridging cols. 7-8). The 
difference between claim 4 is that the implant dose for nitrogen is claimed as 5-9 KeV while 
Barsan additionally teaches optimizing the implant to minimize implant induced damage. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to lower 
the implant energy of Barsan to within 5-9 KeV so as to minimize implant damage as taught by 
Barsan. 

Claim 10. Barsan teaches using a photoresist to mask a nitrogen implant for the 
purpose of suppressing oxide growth in an EEPROM device. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to use a photoresist as an implant 
mask for nitrogen in the process of Ishida because Barsan teaches that photoresist were well 
known for masking nitrogen implants. 

Allowable Subject Matter 

Claims 19 and 27-28 are allowed. 

Claims 1 1 and 14 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. Claims 11 and 14 were indicated allowable in the office 
action mailed November 4, 2002. Claims 27 and 28 are identical to previously allowed claims 
11 and 14 and are thus allowable. Claim 19 is allowable as it depends from allowed claim 28. 
Claims 11 and 14 remain dependent from claim 1 and allowable as claim 1 was only narrowed 
by the amendment filed March 4, 2003. 

Response to Arguments 
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Applicant's arguments apply only to the newly amended claim 1 and claims that depend 
therefrom. Applicant's amendment of claim 1 necessitated the examiner's new search and 
finding of U.S. Pat. No. 6,255,169 which would motivate one of ordinary skill to form a test 
capacitor from a tunnel oxide structure. 

The rejection base on Ishida is maintained because Fig. 1 of Ishida inherently teaches a 
capacitor. The essential elements of a mos capacitor are a diffusion region serving as a lower 
electrode, a capacitor dielectric on the substrate, and an upper electrode on the capacitor 
dielectric. These essential elements are shown in Fig. 1 whereas region 110a is a diffusion 
region serving as a lower electrode; the tunnel oxide 130b (which has inhibited growth due to 
nitride implantation) is a dielectric; and the floating gate 106a is an upper electrode. I notice that 
applicant's inherency argument has not compared this particular aspect of Ishida with the 
claims. My understanding of applicant's argument is as follows: since tunnel oxide structures 
exist that do not necessarily result in a capacitor structure (no evidence is given by applicant to 
support this assertion), then Ishida does not inherently teach a capacitor structure. While the 
teaching of Ishida relating to nitrogen implantation could be applied to other EEPROM tunnel 
oxide structures besides the one shown in Fig. 1, it is unclear how this would negate the fact 
that the particular EEPROM structure shown in Ishida will necessarily result in a capacitor 
structure. The examiner submits that if there are any embodiments of Ishida's disclosure that 
necessarily result in the claimed capacitor structure, then the claims are anticipated under 
established principles of inherency. Of course, the fact that Ishida does not characterize certain 
portions of the EEPROM as "capacitor is of little relevance to the inherency analysis since such 
express characterizations would obviate the need for an inherency analysis altogether. 

Alternatively, if Ishida does not anticipate claim 1 under inherency principles, then it 
would have been obvious to form capacitor structures from the tunnel oxide structures taught by 
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Ishida in order to measure the stress-induced-leakage current of the tunnel oxides as taught by 
Li '169. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning communications from the examiner should be directed to Jeff 
Vockrodt at (703) 306-9144 who can be reached on weekdays from 9:30 am to 5:00 pm EST. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Amir 
Zarabian, can be reached at (703) 308-4905. 

The fax numbers for this Group are (703) 305-3432, (703) 308-7722, (703) 305-3431, 
and (703) 308-7724. Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist at (703) 308-0956. 




